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EQUITY-INDEXED ANNUITY FOR GROUP
SAVINGS PROGRAMS

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to provisional
application no. 60/708,369 filed Aug. 16, 2003.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a design, computer imple-
mented method, a computer-based system, and computer pro-
gram product for the design and operation of an mvestment
contract or an msured annuity contract that credits interest on
principal in a manner relating to equity returns while offering,
protection of principal. More particularly, the present inven-
tion relates to a computer implemented method, computer-
based system, and computer program product for creating and
implementing a Group Equity-Indexed Annuity (GEIA) with
a guaranteed mimnimum equity related return for a set of par-
ticipants 1n 401(k) plans and other tax qualified and non-
qualified group savings arrangements.

2. Description of the Prior Art

Various types of investment vehicles are available to indi-
viduals including, but not limited to, stocks, bonds, real
estate, commodities, annuities and mutual funds. Each of
these investment vehicles yields the investor a given combi-
nation rate of return and level of risk. While young investors
can tolerate a higher level of risk 1n their retirement savings
accounts since they have many years to recover from losses,
retired individuals and individuals near retirement have a
lower risk tolerance. This 1s because principal on which they
are relying to recover from an ivestment loss 1s being con-
stantly depleted for living expenses. The future income plans
of individuals 1n or near retirement can be critically disrupted
by even modest investment losses. Accordingly, retirees and
individuals near retirement need to minimize or avoid mvest-
ment losses.

A type of fixed annuity contract currently available to
individuals, called an Equty-Indexed Annuity (annual
ratchet type), addresses this problem. The individual EIA
contract provides a guarantee of principal plus interest, at
least equal to the requirements imposed by the state insurance
Standard Non-Forteiture Law, while also promising alterna-
tive interest credits equal to a percentage of the increase (1.€.,
positive change) 1n a standard equity index, like the S&P 500
without dividends (S&P). As a result, an 1individual annual
ratchet type EIA contract delivers equity related returns while
offering protection of principal and guaranteed interest. Very
high loads and carrier discretion over benefits (1.e., interest
crediting) currently characterize the individual EIA contracts
available 1n the retaill marketplace.

The individual EIAs that exist in the retail market (e.g.,
those sold to individuals by agents and brokers) are designed
with various features. The impact that these features have on
interest credits, minmimum guarantees, loads, and liquidity
(1.e., the ability to make penalty-free withdrawals) will ulti-
mately drive customer satisfaction or dissatisfaction. Aside
from the minimum interest guarantees, surrender charges,
and loads, the two features that have a large value impact are
the “participation rate” and the “indexing method”. Indexing,
methods vary from product to product. Three are 1n common
use, including the annual resets (ratchets), the point-to-point,
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and the high-water mark. In most cases, equity-linked interest
1s credited, over a pre-defined term, using one of these meth-
ods.

Participation Rates

The participation rate determines how much of the index
increase will be credited. For example, a 50% participation
rate means the individual will receive 4 the increase 1n the
equity index during the measurement period credited as inter-
est. In the annual ratchet design, this equity related interest
would be credited every year. In the point-to-point design the
interest crediting 1s calculated using the change from point A
(contract 1ssue) to point B (say, 7 years after 1ssue). The
participation rate 1s reset annually 1n the annual ratchet EIA
design. For the point-to-point design, the participation rate 1s
set for the point-to-point period. At the end of the period
(annually for the annual ratchet deign), the participation rate
may change. How participation rates change 1s not always
disclosed in the retail (i.e., individual) market. There are
several possible reasons for this. First, the reset process 1s
complex—both to explain and understand. Second, a full
explanation requires complete disclosure of fees and margins.
Third, some carriers want to retain flexibility to increase fees
and margins 1n the future, without the problems that may
come with communication of the fee increase. In the retail
market, absent more restrictive regulatory controls, the reset
process 1s likely to remain in the proverbial “black box.”

Interest Credits May be Limited

Some retail EIA designs place limits on the interest cred-
ited. For example, 1f the participation rate 1s 75% and the
equity index, for example, the S&P, delivers a 40% return
over the measuring term, the calculated participation rate
would be 30% but the contract may limit the interest credited
to, say, 10%. These limits are called “‘rate caps™ or simply
“caps.” As another example, the contract may credit 100% of
the increase in the index, but cap the interest credit to, say,
10%. With some EIA designs, the change 1n the index may be
measured by using an average of the index values, instead of
the mdex value on a particular day. Some contracts credit
interest using a “simple interest” basis mnstead of compound
interest. With simple interest, only the original contribution
grows with interest. In other words, interest credits do not
grow with interest. Each of these design features play a key
role 1n how the contract will perform relative to the buyer’s
expectation. For example, buying the point-to-point design at
the start of a bull market may create dissatisfaction if the reset
“point” comes 1n the middle of a bear market. If the individual
tries to withdraw contributions invested before the end of
some “holding period” (e.g., essentially a “maturity” date),
surrender charges make i1t economically painful.

Early Withdrawals are Charged Exit Fees

Surrender charges vary from EIA contract to EIA contract.
However, most EIA contracts are designed to provide “iree”
access for small withdrawal requests, such as up to 10% per
year, and “free” access for death. In general, the charges for
other premature withdrawals can be quite high, in some cases
in excess of 10%. These charges, of course, accrue to the
benefit of the carrier. Some EIA contracts are also designed to
provide access using an “imputed” market value calculation.
This calculation, while intended to be fair, could be confusing
and difficult for individual buyers to understand and also
exposes the individual to sigmificant economic loss.

Early withdrawals may also cost the carrier because sales
expenses, amortized over a period of, say, five to ten years,
must be recovered from the amount withdrawn. Otherwise
the carrier could realize a loss. However, insurance laws
provide protection for the consumer. By law, carriers are
required to pay minimum surrender values, and thus, collect




US 7,813,985 B2

3

no more than some pre-specified maximum surrender
charges. The minimum surrender values required by the Stan-
dard Non-forfeiture Law (SNFL) are meaningful, but still
unattractive to many consumers. In a typical case, for
example, the law requires a guarantee that each $100 contrib-
uted (1.e., mvested) can be surrendered at a value equal to
$87.50 plus interest at 2.85% per year. Even with these rela-
tively low surrender values, the carrier 1s still at risk of not
tully recovering 1ts contract acquisition expenses.

Carrier’s Asset Strategy for the Retail EIA

In implementing an EIA contract, the carrier mvests the
premium in bonds and a portion of the anticipated interest on
those bonds 1s advanced and used to buy one-year call options
on the measuring equity index, say the S&P. If the interest that
can be advanced from the bonds 1s 4.00%, the contract’s
participation rate 1s dependent on how many call options the
carrier can buy with the $4 of interest (per $100 of premium).
Ifthe price of the call option 1s $5 per $100 of S&P value, the
participationrate 1s 80%. At the end of the year, the call option
will expire worthless 1f the index 1s down. But, 11 the index 1s
up, the call option will provide the “payoil” needed to credit
the proper interest. In either case, the carrier will have sudifi-
cient assets to pay the customer what was promised. This
asset/liability management process 1s repeated each year for
the term (or holding period) of the contract (at which point the
surrender charges no longer apply).

.

The participation rate for the EIA 1s, 1n effect, ahedge ratio.
The participation rate depends on the amount of money spent
by the carrier (4% in our example) and the price of the call
options. If call options cost $8 per $100, then the carrier can
“hedge” 50% and pay the customer 50% (participation rate)
of the positive change 1n the equity index. The amount of
money used to buy options ($4) 1s a function of the interest
available on the bonds purchased. The carrier wants their
bond portfolio to return the original $100 in a year’s time.
Therefore, 1f bonds deliver an annual yield of 4.16%, the
carrier could, at the beginning of the year, atford to “advance”
(1.e., spend) one year’s interest toward the purchase of call
options. The interest advanced ($4) merely represents the
discounted, or current, value of the interest 1t expects to
receive on the bonds at the end of the year. This “advanced”
interest 15 commonly thought of as “interest available”. The
insurance company has no control over option prices. If

option prices 1crease, but bonds were locked into a yield of
4.16%, then the participation rate will fall.

Accordingly, there 1s a need for a method, system and
computer program product for minimizing the undesirable
aspects of an EIA contract—the undisclosed process for
resetting participation rates, high surrender charges, and very
restrictive liquidity. There 1s a need for the EIA contract to be
for a set of participants and guarantee a minimum participa-
tion rate, while also offering a reasonable profit margin to the
carrier. There 1s a need for the method, system and computer
program product to minimize downside risk with respect to
the purchase of EIAs to be available to a plurality of individu-
als. There 1s a need for the plurality of individuals to be
participants of a group sponsored savings program (either tax
qualified or non-qualified). There 1s a need for the method,
system and computer program product for minimizing down-
side risk with respect to the purchase of FlIAs to carry low
loads. There 1s a need to guarantee a minimum participation
rate (1.¢., a guaranteed mimmum percentage of the increase in
a standard equity index). There 1s a need for the participation
rate to be based entirely on a formula that removes carrier
discretion. There 1s a need for the formula to take advantage
of the unique economic benefits available to individuals (e.g.,
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participants in savings programs) by pooling their collective
contributions (both from previous years and the current year).

SUMMARY OF THE INVENTION

According to the present invention a computer 1mple-
mented method, computer-based system, and computer pro-
gram product for implementing a Group Equity-Indexed
Annmuity (GEIA) with a guaranteed minimum participation
rate for a plurality of participants are provided. The GEIA
contract takes advantage of the unique aspects of an employer
sponsored qualified savings plan (or other “group” savings
arrangement) to deliver a low load valuable benefit, while
offering the carrier a reasonable profit margin. The GFEIA
contract requires the carrier to guarantee minimum participa-
tion rates. If necessary, the carrier would advance the cost of
call options needed to bring the participation rate to the mini-
mum level when formula calculated participation rate 1s
below the guaranteed minimum level. The money advanced
by the carrier 1s repaid over time to the carrier, again through
a formula used to operate the GEIA contract and which 1s one
ol the key elements of the innovation of the present invention.
Indeed, the new process (and formula) regulates the level of
participation rates within a given range. For example, the
participation rate must always stay in the range of 35% to

30%.

In an embodiment of the present invention, the GEIA con-
tract of the present invention employs a formula to set the key
benelit provisions of the GEIA contract as well as the carrier
fee. This formula and the concepts it implements are the
essence of the innovations that create new value for a plurality
of participants. The formula drives the participation rate, the
available interest, and the fee collected by the carrier. The
carrier has no discretion 1n any part of the calculation of the
participation rate because the participation rate 1s set by for-
mula with values derived from outside references for such
items as the cost of call options, the performance of the bonds
purchased, the vield on those bonds, and the return of the
equity index. Regardless of the carrier’s actual costs for call
options or the actual performance of the bonds purchased, the
carrier must honor the participation rate produced by the
formula (which 1s further constrained by minimum guaran-
tees). As a result, the selection (indeed, calculation) of the
participation rate i1s entirely visible to the group contract-
holder. To take advantage of the “group’ aspects, the “avail-
able mterest” or “hedge budget” uses a formula-driven amor-
tization process that blends old and new money. Also, while
the carrier may 1nvest cash tlows at their discretion, the carrier
must, i effect, guarantee to pass-thru the returns of the out-
side reference bond index by using the outside reference bond
index values for such items as market value, yield and dura-
tion, as required 1n the formula. As envisioned, the GEIA
contract allows the sponsor of the group savings arrangement
to select the bond 1ndex used by the carrier (so long as the
carrier agrees and the outside reference values required by the
formula are available). The carrier’s fee 1s built into the for-
mula and provides a reasonable fee for the risks inherent in
the GEIA contract. By its design, the carrier 1s relying on the
opportunity to receive continuous cash flow from a plurality
of participants. This stream of potential future contributions
reduces the risk for the carrier.

In an embodiment of the present invention, the GEIA con-
tract also oflers benefits that include a) the ability of the group
contract-holder (e.g., the savings plan sponsor) to cancel the
GEIA contract at a value that 1s derived by formula and fair to
all parties, including the carrier, the contract holder, and the
participants; b) portability of benefits; ¢) msulated separate
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account; and d) improved liquidity. The portability feature
offers participants the ability to preserve the GEIA guarantees
on prior contributions to the contract without being forced to
continue to participate in the savings plan. The insulated
separate account contract structure adds a layer of security 1n
the unlikely event the carrier experiences financial problems.
Based on insurance laws, the assets 1in the insulated separate
account are not available to meet the obligations of the carri-
er’s general account. Liquidity includes the right to transfer
funds out of the GEIA to other investment options in the

employer sponsored savings program and to withdraw from
the GEIA.

BRIEF DESCRIPTION OF THE DRAWINGS

The above described features and advantages of the present
invention will be more fully appreciated with reference to the
detailed description and appended figures 1n which:

FIG. 1 depicts an exemplary flow chart of a method of
implementing a Group Equity-Indexed Annuity with a guar-
antee minimum participation rate according to an embodi-
ment of the present invention;

FIG. 2 depicts an exemplary tlow chart of a method of
developing participant account values according to an
embodiment of the present invention;

FIG. 3 depicts an exemplary tlow chart of a method of
developing group contract values to calculate participation
rates according to an embodiment of the present invention;

FIG. 4 depicts an exemplary tlow chart of a method of
developing contract market value according to an embodi-
ment of the present invention;

FIG. § depicts an exemplary block diagram of a system in
which the present invention can find application;

FIG. 6 depicts an exemplary block diagram of a system of
FIG. 5 1n which the present invention can find application;
and

FIGS. 7TA-7D depict results that the algorithm would have

produced using historical information for a Group EIA con-
tract started 1n 1985.

GLOSSARY OF TERMS

Carrier: In the context of the present invention, a carrier 1s
an 1msurance company that implements a Group Equity-In-
dexed Annuity (GEIA) with a guaranteed mimimum partici-
pation rate for a plurality of participants.

Participant: In the context of the present invention, a par-
ticipant 1s an individual 1n a set (or plurality) of individuals
who has the option to make contributions to a Group Equity-
Indexed Annuity (GEIA) with a guaranteed minimum partici-
pation rate.

Hedge Budget: In the context of the present mnvention, a
hedge budget 1s the amount of money advanced by the carrier,
based on calculated interest earnings expected from the cash
flows to/from the GEIA, for the purchase of one-year call
options on the S&P index.

Interest: In the context of the present invention, interest 1s
the calculated return credited to participant account balances.

Call: In the context of the present invention, a call 1s the
option to buy a given security at a given price belore a given
date.

Old Money: In the context of the present invention, old
money 1s the contributions deposited to an GEIA cell in
previous periods including interest credited.

New Money: In the context of the present invention, new
money 1s the contributions now being deposited to the GEIA
cell 1n a current period including interest now being credited.
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Blend: In the context of the present invention, a blend 1s the
hedge budget derived from old money appropriately mixed
with new money using the group FIA algorithm.

Participation Rate: In the context of the present invention,
a participation rate 1s a percentage calculated by formula that
determines how much of the equity index 1s credited to the
GEIA account balance as interest.

Indexing Method: In the context of the present invention,
an indexing method 1s a method used to allocate a benefit over
a pre-determined period of time.

Participant Account Value: In the context of the present
invention, the participant account value 1s the sum of the
contributions plus Interest minus withdrawals minus with-
drawal charges.

Group Contract Account Value: In the context of the
present invention, the Group Contract Account Value i1s the
total of all Participant Account Values.

DETAILED DESCRIPTION OF THE INVENTION

The present mnvention 1s now described more fully herein-
alter with reference to the accompanying drawings that show
embodiments of the present invention. The present invention,
however, may be embodied in many different forms and
should not be construed as limited to embodiments set forth
herein. Appropriately, these embodiments are provided so
that this disclosure will be thorough and complete, and will
tully convey the scope of the present invention.

According to the present invention a computer 1mple-
mented method, computer-based system, and computer pro-
gram product for implementing a GEIA with a guaranteed
minimum participation rate for a set of participants are pro-
vided. An algorithm sets a “participation rate” of a GEIA
contract as well as the carrier fee. The carrier 1s held account-
able to the participation rate produced by the bond index
(which 1s used as a proxy for the carrier’s investment perfor-
mance attributable to the GEIA cash flows) 1n the formula,
and subject to the guaranteed minimum participation rate.
The calculation of the participation rate 1s entirely visible to
an GEIA group contract-holder. The “hedge budget™ 1s based
on a formula-driven amortization process that blends 1nterest
available on old and new money from participants. The blend-
ing process used 1n the formula converts realized and unreal-
1zed gains and losses from the bond index into annual interest
rates over the duration of that bond index (1.e., the carrier’s
theoretical bond portfolio). These interest rates are then used
to calculate the amount of the hedge budget. And, the carrier
has no discretion to change the calculated hedge budget. One
having ordinary skill in the art would recognize that there are
many methods of “blending” the interest available on old and
new money from participants. In addition, while our approach
assumes the carrier has “no discretion”, those having ordinary
skill 1n the art would recognize that 1t 1s beneficial to permit
some level of discretion.

The GEIA guarantees are portable. Terminating partici-
pants are not forced to leave the contributions in the savings
program to recerve the benefits of the GEIA. The contract
assets are held 1n an 1nsulated separate account. The separate
account contract structure adds a layer of security in the
unlikely event the carrier experiences financial problems.
Participant account values 1n the GEIA can be transferred out
of the contract to other choices 1n the sponsored savings
program. The GEIA withdrawal feature has been designed to
accommodate the most common needs of participants (with
no charge for certain withdrawals, and only a modest charge
for high levels of withdrawals). In an embodiment of the
present invention, the GEIA contract includes 12 individual




US 7,813,985 B2

7
GEI

IA “cells” also referred to herein as GEIA accounts or
GEIA buckets. Each GEIA “cell” or GEIA bucket corre-
sponds to a month 1n a year 1n which contributions can be
made on a predetermined business day of the month. Within
each GFEIA bucket for a month, old and new contributions are
added to create a single account balance for that GEIA cell
(both for each participant and for the total of all participants).
A participant’s account balance 1n the GEIA 1s, therefore, the
sum of, up to, 12 individual GEIA “cell” balances. One hav-
ing ordinary skill in the art would recognize that any number
of GEIA cells can be provided in a GEIA contract and 1s not
limited to the embodiment set forth herein. In addition, 1t 1s
readily apparent that the contract assets need not be held 1n a
separate account.

In an embodiment of the present invention, interest 1s cred-
ited using an annual ratchet design. Compound interest can be
paid net, net of all fees and expenses, participation rates can
be recalculated annually for each GEIA account (or cell),
subject to minimum and maximum constraints, and even
“bonus interest” can be paid if available, such as 11 participa-
tion rates reach a pre-defined maximum level. The alternative
to paying bonus interest 1s to simply ignore the “maximum
constraint” and pay a higher participation rate. (However,
participation rates i excess of 80% would lead to the pur-
chase of, arguably, too many call options that could expire
worthless. Crediting a “bonus” rate may be safer for the
participants since their contributions are assured some 1nter-
est, even 11 the call options purchased to achieve 80% partici-
pation rate should expire worthless. This interest crediting
strategy reduces the GEIA’s downside risk for participants.)
Those having ordinary skill 1in the art would recognize that
interest need not be credited using an annual ratchet design.

In an embodiment of the present invention, participation
rates vary based on a hedge budget, and the cost of the one-
year call options on the equity index. The cost of the call
options 1s calculated using values 1including, but not limited
to, the Black-Scholes option pricing model and external ret-
erence values for the one-year risk-free rate, the equity index
volatility, and equity index dividend rate. The carrier has no
discretion to change the cost of the options. The interest
available to buy the call options 1s derived using “stable
value’ interest crediting concepts. Each GEIA cell (“GEIA
Account™) of a GEIA contract operates with 1ts own partici-
pation rate. In an embodiment of the present invention, par-
ticipation rates can be extended to use participation rates
based on a “barrier.”” With participation rates based on barri-
ers, the carrier credits different participation rates at different
levels of index performance. For example, 50% on first 10%
increase, 60% on next 10% increase, and 70% on equity index
increases over 20%. Many other variations are possible,
including “averaging”, point-to-point, and caps, but the basic
algorithm remains unchanged. One having ordinary skill in
the art would recognize that the cost of the call options does
not need to follow the Black-Scholes option pricing model,
nor does 1t have to be based on the external reference values.

In an embodiment of the present invention, withdrawals are
permitted at the beginning of each month, often without
charge, but, at times, may be subject to some charge. Full
liquidity, at no charge, 1s available after a number of “anni-
versaries” have passed (1.e., maturity), such as on the sixth
anniversary since deposit. The “Maturity” value can be paid
out, or recommitted for another holding period or term (e.g.,
another six years). Partial liqudity prior to maturity, at no
charge for circumstances 1including, but not limited to, annu-
ally up to 10% of prior year’s account balance for income
purposes, death, and financial hardship (as defined by the
group savings program). Surrender charges of 3%, {for
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example, can be applied to withdrawal amounts 1n excess of
“free” withdrawals (subject to SNFL maximum charge—
charge 1s less than 5% only if interest credits are very low for
several years). In an embodiment of the present invention,
these surrender charges do not accrue to the benefit of the
carrier. Instead, the charges are designed solely to discourage
participant withdrawals and all collected charges help
improve participation rates for the balance of the funds in the
GEIA. This 1s another value-added benefit obtained by oper-
ating the GEIA for a plurality of individuals. In an embodi-
ment of the present invention, the cost of the minimum accu-
mulation guarantees provided by the SNFL can be fully
absorbed by the insurer, in exchange for a risk charge (in
cifect, another fee that reduces the blended hedge budget). In
an embodiment of the invention, all withdrawals (except
“maturity” amounts) can be processed using a “pro-rata by
individual” protocol. Alternative withdrawal protocols can
also be used, 11 the proposed protocol 1s deemed too burden-
some for the carrier. One having ordinary skill in the art would
recognize that there are many ways to handle and account for
withdrawals, withdrawal charges, and contract “maturity”.

In an embodiment of the present invention, fees are
deducted from the performance of the bond index. The carri-
er’s total fee, includes, but 1s not limited to, brokerage fees,
and can be negotiated and subjected to a “most favored
nation” clause. One having ordinary skill in the art would
recognize that there are many ways for the carrier to collect its
fees.

In an embodiment of the present invention, option costs
and payolls are calculated using external indices and the
carrier assumes all option liquidity risk and counter-party
risk. In an embodiment of the present invention, the carrier’s
bonds purchased with the cash flows from the plurality of
participants are assumed to track the performance of a bond
index, such as Lehman corporate long bond index. The car-
rier, 1n elfect, guarantees to match the performance of the
bond index, and the actual money management performance
has no 1impact on participation rates. In an embodiment of the
present invention, the Group EIA contract i1s portable and
provides participants with the option of maintaining deposits
in an the contract (without the need to continue participating
in the group savings plan), or can 1ssue an individual certifi-
cate that preserves the same benefits and guarantees available
to the other GEIA participants.

In an embodiment of the present invention, account values
are reported to participants. Values reported to participants
included, but are not limited to, the ongoing value payable at
death, for financial hardship, and “maturity,” and the surren-
der value payable on full withdrawal, such as the ongoing
value less applicable surrender charges. The ongoing value
can be used to derive the amount of “free” withdrawals. The
surrender value 1s relevant for cash-outs in excess of “free”
withdrawals (and transters out of GEIA to other options 1n the
savings program). In an embodiment of the present invention,
values reported to plan sponsors include, but are not limited
to, total ongoing values, total surrender values, bond and S&P
index values, option prices, available interest, and market
value of cash flows based on the bond index values.

In an embodiment of the present invention, 401(k) plans
(and other group savings programs) use twelve monthly
GEIAs cells mside one group contract underwritten by the
insurance carrier. Each month, only one GEIA cell (GEIA
account) in a GEIA contract would accept new contributions.
Each GEIA bucket would last for twelve months, after which
interest would be credited to the bucket and the principal sum
plus interest credited “rolls™ into the corresponding new cell/
bucket for that month. For example, a January 2005 cell
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would be credited interest at the beginning of January 2006
and principal plus credited interest becomes the starting value
for the January 2006 cell. To this amount, new contributions
are added and withdrawals are subtracted. Each of these
monthly GEIA cells would have umique participation rates,
anniversary dates, crediting rates, cash tflows (in and out), etc.
The algorithm that follows 1s for one of these GEIAs cells and
not for all 12 GEIA cells. Each GEIA cell, however, uses the
same basic algorithm. The total Group EIA contract account
balance for an individual participant 1s the sum of the account
balances in the twelve GEIA cells outstanding at any one
time. The record keeping, at the individual level, could be
handled by the plan administrator (if properly coordinated
with the carrier) or by the carrier (more likely). In an embodi-
ment of the present invention, the algorithm 1s written to treat
cach monthly GEIA cell, such as January, February, etc., as a
standalone GEIA contract. In an embodiment of the present
invention, GEIA cells in positive positions do not subsidize
those 1n poor positions. In another embodiment of the present
invention, some GEIA cells may subsidize other cells.

An exemplary flow chart for implementing a Group
Equity-Indexed Annuity contract with a guaranteed mini-
mum participation rate for a plurality of participants is shown
in FIG. 1. The method begins 1n step 100. In step 100, the
status of the GEIA contract 1s determined. The status of the
GEIA contract can be active or discontinued (1.e., 1nactive). In
most cases, the contract 1s “active” and, therefore, the carrier
accepts new contributions and processes withdrawals as
required by the GEIA contract. The contract can be discon-
tinued (1.e., no longer accepts contributions) if discontinued
by the group savings program or the carrier. An active GEIA
contract 1s one that 1s available to receive contributions. The
GEIA values at the total group level and at the individual
participant level are inherently interconnected. Indeed, nei-
ther value can exist without the other. A GEIA cannot operate
without a plurality of participants.

In step 102, the interconnections between the group and
individual account values are developed. In an embodiment
ol the present invention, participant account values are devel-
oped for each participant 1n the group. The carrier (or plan
administrator) develops the account values. The development
ol a participant’s account values 1s derived from the balance
in each GEIA account (1.e., the balance 1n each of the 12
GEIA “cells”) for the participant as shown 1n detail in FIG. 2.
In an embodiment of the present invention, the development
of a group’s contract account values 1s derived from the
balance 1n each GEIA account (1.e., the 12 “cells”) for the
plurality of participants 1n the group as shown in FI1G. 3. The
group’s contract account values are used to derive data
required for the calculation of participation rates, contract
discontinuance value, and the like.

In step 104, total account balances are determined. In an
embodiment of the present invention, the account balances
that are determined include the individual account balance for
cach of the participants in the group and the group’s total
account balance. The carrier or the plan administrator can
perform these calculations. In the FIG. 1 embodiment of the
present invention, the account balance for each of the partici-
pants in the group and the group’s total account balance are
developed each month, but can be any interval specified by
the GEIA contract. The account balance for a participant 1s
the sum of each of the participant’s GEIA balances 1n each
monthly GEIA account. One having ordinary skill in the art
will recognize that a GEIA account can be set up other than on
a monthly basis, and can also be set up weekly, bi-monthly,
quarterly and semi-annually, for example. The group total
account balance 1s the sum of each participant’s total account
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balance. The group total account balance 1s used to calculate
various values including, but not limited to, participation
rates.

An exemplary tlow chart of a method of developing a
participant account value for a GEIA account of a GEIA
contract according to an embodiment of the present invention
1s shown 1n FIG. 2. In the FIG. 2 embodiment of the present
invention, the participant account value 1s developed for each
GEIA account of each participant in the group. Each GEIA
contract includes a predetermined number of GEIA accounts
that define when contributions are deposited into the contract.
In the FIG. 2 embodiment of the present invention, a GEIA
contract allows contributions to be deposited into the GEIA
contract on the first of every month. In such a case, twelve
accounts will exist for the GEIA contract and each participant
in the group could have twelve GEIA accounts. In the FIG. 2
embodiment of the present mvention, each of the GFIA
accounts will have an anmiversary date that 1s one year from
the date that contributions are allowed to the respective GEIA
account. One having ordinary skill in the art would recognize
that the anniversary date can be any period of time specified
by the GEIA contract, such as quarterly, semi-annually, and
the like.

At step 200, data that identifies the participant 1s obtained
from the participant or the plan administrator. In an embodi-
ment of the present invention, the participant (or plan admin-
1strator) enters the 1dentification data on an application form,
or the like as required by the GEIA contract. In an embodi-
ment of the present invention, the participant enters the 1den-
tification data on an electronic form provided by a computer.
The i1dentification data can include, but 1s not limited to,
participant name, participant address, participant social secu-
rity number, employer, participant age, beneficiary name and
address.

In step 202, 1t 1s determined 1f the GEIA Account 1s new
(1.e., first time contributions are accepted to that Account). It
s0, the process proceeds to step 204. In step 204, the partici-
pant deposits an 1nitial contribution into the GEIA account of
the contract. In an embodiment of the present mvention, a
participation rate 1s communicated to the participant prior to
the deposit of the mitial contribution. At the time of the 1nitial
deposit, the participant’s GEIA account value for the account
corresponds to the amount of the contribution. After the mitial
deposit, the process proceeds to step 206.

In step 206, 1t 1s determined whether an anniversary date of
the GEIA account has arrved. If so, the method proceeds to
step 208. IT not, the process proceeds to step 214. In step 206,
account maintenance 1s performed to the participant’s GEIA
account value. Account maintenance includes, but 1s not lim-
ited to, obtaining a withdrawal request, if any, from the par-
ticipant, depositing additional contributions (on each account
anniversary) from the participant, crediting interest based on
the participation rate and change in the equity index during
the preceding year, and crediting bonus interest, 1f available.

In step 210, the index interest factor 1s calculated for the
purpose of crediting interest. In the FIG. 2 embodiment of the
present invention, the index interest factor 1s the participation
rate calculated at the beginning of the previous year multi-
plied by the percentage increase in the equity index during the
preceding anniversary year. In the FIG. 2 embodiment of the
present invention, the mdex interest factor 1s not less than
ZErO.

In step 212, the participant’s account value for the GEIA
account 1s calculated. The participants account value 1n the
GEIA account is the prior account value plus the index inter-
est and any applicable bonus interest less the amount of any
withdrawal request and applicable withdrawal charges. Par-
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ticipants can make some withdrawals with no surrender
charge (“Iree withdrawals™). These are limited to pre-defined
amounts and/or events. All other withdrawals and transfers
are subject to a maximum surrender charge on the amount
taken 1n excess of the “free” withdrawals and transfers. The
charge 1s designed to encourage a long-term commitment to
the GEIA, and discourage market-timing behaviors. With-
drawals and transiers can be made throughout the year and on
the GEIA account anniversary.

In step 214, the account balance 1s calculated reflecting
withdrawals (which may be zero) from the GEIA account. In
this case, the process proceeds to step 216. In step 216,
applicable withdrawal charges are 1dentified, if any. In step
218, the participant’s account value 1s calculated. The
account balance 1s the previous account value less any with-
drawals and 1dentified withdrawal fees.

An exemplary tlow chart of a method of developing group
contract account values to calculate participation rates
according to an embodiment of the present invention 1s shown
in FIG. 3. In the FIG. 3 embodiment of the present invention,
the method begins 1n step 300. In step 300, data 1s collected.
The data collected can include, but 1s not limited to, contri-
butions by all participants (separately, and 1n total) to a GEIA
account of the GEIA contract, yield for the predefined bond
index, duration of bond index, the total return of the bond
index for a previous month, the margin used to reflect bond
risks and cost of mimimum accumulation guarantees, the car-
rier fee and charge for transierring the minimum accumula-
tion guarantees to the carrier, and data necessary to calculate
the cost of call options on standard equity index, and the index
return for the previous twelve month period.

In step 302, the participation rate for the GEIA account 1s
set and communicated to participants. In the FIG. 3 embodi-
ment of the present invention, the participation rate is set in
accordance with an algorithm discussed in further detail
herein below. In step 304, 1t 1s determined 11 =0 (first time
contributions are accepted to that GEIA Account). If so, the
method proceeds to step 306. In step 306 data 1s collected.
The data collected can include, but 1s not limited to, bond
index vields, margin for risks, carrier fees, and data necessary
to calculate cost of call options on the equity index. Note, 1
t=0, data regarding the market value of the bond index, and
change 1n the standard equity 1ndex 1s not needed and there-
tore not collected. In step 308, the participation rate 1s calcu-
lated 1n accordance with the algorithm discussed 1n further
detail herein below.

In step 312, available interest for the GEIA account/bucket
(1.e., cell) 1s calculated. In the FIG. 3 embodiment of the
present invention, the available interest 1s calculated 1n accor-
dance with the algorithm discussed herein below. The avail-
able interest 1s calculated using a combination of old money
and new money for the GEIA account. In step 314 data 1s
collected. The data collected can include, but 1s not limited to,
bond 1index yields, margin for bond risks and minimum accu-
mulation guarantees, carrier fees, and data necessary to cal-
culate cost of call options on standard equity index, and the
payoll from the prior year’s purchase of call options. Note,
the data required includes the payoll amount on the prior
year’s call option since the payoll amount 1s another form of
contribution that must be invested to track the performance of
the bond index. In step 316, the participation rate 1s calculated
in accordance with the algorithm discussed in further detail
herein below.

In step 318, it 1s determined 11 the calculated participation
rate 1s within the GFEIA contract required range. If so, the
process proceeds to step 320 where 1t ends and the participa-
tion rate 1s communicated to participants. If not, the process
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proceeds to step 322. In step 322, the carrier adjusts the
participation rate to meet the required range. In an embodi-
ment of the present invention, the participation rate 1s either
increased to the minimum level, or decreased to the maximum
level. An increase requires the msurer to deposit suificient
cash to purchase additional call options.

An exemplary flow chart of a method of developing the
group contract market value according to an embodiment of
the present invention 1s shown in FIG. 4. In the FIG. 4
embodiment of the present invention, the GEIA contract’s
market value can be developed to determine the liquidation
value of the GEIA contract, and to determine participation
rates. The liquidation of the group contract includes immedi-
ate liquidation and slow liquidation. Immediate liquidation
includes the payment of the GEIA contract’s calculated mar-
ket value (using the bond index values) and the transier of
GEIA account balances to a new carrier. In an embodiment of
the present invention, slow liquidation includes the carrier
fixing the available interest factor for n years when applying
algorithm described later herein. In an embodiment of the
present invention, slow liquidation includes application of
algorithm and payment of GEIA account balances as they
cach reach their natural maturity, and the preclusion of new
contributions.

The market value of the contract can be developed sepa-
rately for each GEIA account of the GEIA contract. In the
FIG. 4 embodiment of the present invention, the method
begins 1n step 400. In step 400, data 1s collected. The data
collected can include, but 1s not limited to, total contributions
to the “open” GEIA, predefined bond index yields, duration
of bond 1index, the total return of the bond 1ndex for a previous
month, margin for bond risks, carrier fees, data necessary to
calculate cost of call options on standard equity index, and
payoll amount from previous call option purchases.

In step 402, the market value of Group EIA contract 1s
calculated. In the FIG. 4 embodiment of the present invention,
the contract market value 1s the previous market value plus the
total return of the bond index for the month, new contribu-
tions, new payolils from previous call options, and deposits
from all sources less withdrawals, carrier fees, cost of call
options for each anniversary year, and reimbursement to the
carrier for any subsidized participation rates.

In step 404, cash flows are processed. Cash flows include
deposits and withdrawals. In the FIG. 4 embodiment of the
present invention, deposited cash tlows include the deposit of
contributions into one or more EIA accounts, call option
payolls, and adjustments by carrier (to support minimum
participation rates and mimimum accumulation guarantees).
Deposit cash flow occurs on a monthly basis, such as the
predefined period i a month when contributions can be
deposited mto a GEIA account. In an embodiment of the
present invention, withdrawal cash tflows include withdrawal
for the cost of call options, carrier fees, amount of withdrawal
requests, and reimbursements for carrier adjustments.

The present invention guarantees a mimmum participation
rate for the holding period (e.g., six years) of each GEIA
account. The minimum participation rate 1s determined
through negotiation. At the end of the holding period for the
GEIA account the minimum participation rate can change. In
an embodiment of the present invention, the participation rate
may exceed 100%. In an embodiment of the present mnven-
tion, participation rates are held within a corridor and may not
exceed, say, 80%. The participation rate 1s calculated using a
formula that 1s entirely independent of the carrier’s money
management performance. The experience from withdraw-
als, withdrawal charges, minimum accumulation guarantees,
index volatility, and interest rate changes 1s reflected 1n future
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participation rates, as developed by the algorithm. The Algo-
rithm develops values assuming contributions track results
using a hypothetical investment portiolio (the bond index).
These values are used to calculate the available interest for the
hedge budget. The hedge budget 1s not dependent on the
carrier’s money management performance. The algorithm 1s
illustrated 1n the Excel spreadsheet shown 1n FIGS. 7TA-7D.
FIGS. 7A-7D show what the GEIA would have produced
using historical information for a GEIA started in 1985.

The algorithm described here makes some simplifying
assumptions, largely for presentation purposes. Extensions
and refinements, however, are fairly straightforward once the
process 1s understood. We assume an annual ratchet GEIA
and time periods, t, measured 1n years (but extensions to, say,
monthly periods or to the “point-to-point” design are pos-
sible). The GEIA allows participants to make some withdraw-
als with no surrender charge. These are limited to pre-defined
amounts and events, for example complete access at the end
of the contribution “holding period” (effectively a maturity
date). All other withdrawals (and transfers) are subject to a
maximum surrender charge (say, 5%) on the amount with-
drawn 1n excess of the “Ifree” withdrawals (and transfers). The
surrender charge should be high enough to discourage “mar-
ket-timing” activity by participants, but not too excessive. A
penalty o1 5% (subject to SNFL maximums) should suffice in
most GEIA contracts.

Withdrawals (and transfers) are permitted throughout the
year, not just on the anniversary. Since a participant may have
money 1n more than one GEIA account, all withdrawal
requests (except “maturity” payments are handled on a “pro
rata by individual” basis). The calculation 1s tedious, but
tairly straightforward, and not illustrated here.

Interest credits are added to individual account balances on
cach annmiversary. Withdrawals and transiers prior to the anni-
versary date from the GEIA account earn no interest credits
tor that year. This i1s another form of surrender charge and
turther acts to discourage “trading” activity (which over the
long term could prove detrimental to the participants 1n the
GEIA).

We also assume the carrier will deposit (and manage) con-
tributions and withdrawals (1.e., cash tlows) through an insu-
lated separate account contract (see step 404). The assets 1n
the separate account are not available to meet the carrier’s
other obligations. In an embodiment of the present invention,
the market value of the separate account 1s below the market
value of the group contract. Carrier’s general account makes
the separate account whole. In an embodiment of the present
invention, the market value of the separate account 1s above
the market value of the group contract. The excess value
belongs to carrier’s general account. The algorithm can oper-
ate exactly the same 11 the assets are managed as part of the
carrier’s general account.

The GEIA contract 1s non-participating 1n the mvestment
results of the separate account. The mvestment performance
of the assets will have no impact on participation rates. The
GEIA contract, however, does participate, and fully absorbs,
the effects cash tlows (e.g., contributions, withdrawals) have
on future participation rates. Therefore, the GEIA has both
participating and non-participating features. The contract
participates in the experience 1t generates (e.g., contributions,
withdrawals) and does not participate 1n the experience it
does not generate (e.g., the carrier’s investment results on the
cash flows). The GFEIA contract can also offer the choice of
operating the minimum accumulation guarantees on a par or
non-par basis. In the non-par design, the carrier would collect
an extra fee or margin and if the minimum guaranteed value 1s
higher than the participant account balance, the insurer’s
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general account reimburses the difference. One having ordi-
nary skill in the art would recognize that the contract can also
operate on a participating basis.

The experience (positive or negative, as calculated by the
algorithm) from withdrawals, withdrawal charges, index
volatility, and interest rate changes 1s reflected 1n future par-
ticipation rates, as developed by the algorithm. These expe-
rience elements will neither benefit nor hurt the carnier.

The GEIA contract receives 1nitial contributions at time
t=0 (GEIA cell start date) equal to C,. (This 1s the total of

contributions from all individuals allocating funds to that
GEIA account at t=0.)

The carrier charges a fee, I (1n basis points), times the
beginning of the month account value. (The algorithm
assumes the fee 1s deducted at the end of the month from the
assets 1n the separate account. Other methods are possible. In
any case, 1t 1s not deducted from the account value; 1t 1s merely
calculated using the account value as the multiplier.)

The participation rate algorithm at the 1nitial contribution
1S:

AV ,=Co R =o)L 1+y6~f)*Op}, Ag=

Co-R*0u*C, Alg (1)

InAlg (1), “t” represents time, measured from GEIA incep-
tion or the time when funds are first received. The GEIA
begins when the first set of funds are received at time t=0. The
first such annual anniversary or the end of the specified inter-
val 1s represented by t=1. This labeling continues ad infini-
tum. (Note, we have twelve ElAs each with their unique time
t=0, 1, 2, etc.). “C.” represents the total participant contribu-
tions made at time t, where =0, 1, 2, . . . corresponds to the
specific time when contributions can be made to the GEIA
account. Let “y.” represent the yield-to-maturity of the bond
index measured at time t. In an embodiment of the present
invention, the yield-to-maturity 1s adjusted by a margin to
budget for the risk of bond calls and the risk of defaults, as
well as the cost of the mmimum accumulation guarantee.
Note, the minimum guarantee can be absorbed through the
hedge budget or simply transferred to the msurer for a price.
Let “AV” represent the sum of the individual account values
at time t.

“A” represents the contractual market value of the assets
used to back the individual account balances guaranteed by
the carrier. For our purpose, the contractual assets will be
replicated using the value of a long-duration bond index, like
the Lehman long corporate bond index. By using an external
bond 1ndex, the participants are guaranteed the returns from
the bond index and the carrier, 1n effect, guarantees “average”
money management performance. Let F, represent the tee
withdrawn from the assets at time n. The charge equals
t *AV and 1s deducted from the contractual assets, A, . The
dollar-weighted rate of return attributable to F,, collected
throughout the vear, 1s denoted by r'"'. Let “r,” represent the
total rate of return of the bond index from tlme t—1 to t, one
tull account year. In Alg (1), R, (the participation rate) must
exceed m %, but never more than m*%, where m % and m*%
represent the minimum and maximum permissible participa-
tion rates. When R, does not exceed m % the carrier adds cash
to bring the participation rate to m %. In such cases, the carrier
1s reimbursed as soon as subsequent resets produce partici-
pation rates 1 excess of the minimum, m %.

Let “O,” represent the percentage cost of one-year call
options on a standard equity index at time t. In the FIG. 1
embodiment of the present invention, the standard equity
index 1s the S&P 500 without dividends. The cost 1s dertved
using publicly available information regarding the one-year

risk-free rate, the volatility of the index, and the index divi-
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dend return. Like the contract asset values, the cost of the call
options 1s derived by formula, and kept outside the carrier’s
control or discretion.

The participation rate algorithm for times after the nitial
contribution 1s:

AV =(AV,_ | —ZfW-2cW-2ZsW)*(1+RI )+
C (summations from r-1=n=7)

Where RI =Max (0, (5,/S,_,-1)*R__,)

In Alg (2), “tW 7 represents the total withdrawals made
with no surrender charge made at time n, where “n” can be
any time during the year. In an embodiment of the present
invention, n runs from the beginning of year “t” to the end of
that year, such that t<n=t+1. Let “cW_” represent the total
“chargeable” withdrawals made at time n, where n runs from
the beginning of year “t” to the end of that year, such that
t<n=t+1. Let “sW_”" represent the total surrender charges
collected on chargeable withdrawals at time n. Let “A'.” rep-
resent the contractual market value of the GEIA assets after
the contributions at time t and after the payoll from call
options purchased in the prior year. Let “D,” represent the
duration of the bond index measured at time t. Let “t',” rep-
resent the dollar-weighted total rate of return associated with
the “free” withdrawals. Let “r"” represent the dollar-
weighted total rate of return associated with the chargeable
withdrawals and the collected surrender charges. Let “S,”
represent the value of the standard equity index without divi-
dends at time t. Let “J.” represent the amount of interest
available from the security portiolio to buy one-year call
options on the standard equity index at time t. Let “I.” repre-
sent the conversion from market yields to “smoothed” or
“blended” yields available over the duration, D, of the bond
index used to derive the contract asset values, A, Let “P)”
represent the payoll at time t from the call options purchased
at time t-1.

Alg (2) 1s an 1terative process that 1s applied from t=1, 2,
3 ...n. To determine, R, the participation rate, 1, 1s calculated

using the following:

AV (1+1)" =4 (1+y ~f)", Equ (1)
Then, J, 1s calculated using the following:

J=AV *L/(1+]) Equ (2)
Then, R, 1s calculated using the following;

R, =]/0, Equ (3)

From this we derive 4,=4'-R,, *OF AV, Equ (4)

Again, the R 1s subject to constraint limits (m % and m*%).
I R should exceed m™*%, then the factor J, will be reduced to
bring R to m™*%. The excess will be available as a “bonus™
credited currently, 1n addition to iterest credits based on the
prior year’s participationrate. ITR falls below m %, the carrier
kicks 1n enough money to buy suilicient options to bring R to
m %. This “subsidy” 1s repaid as soon as practicable and the
amount repaid 1s deducted from the contractual market value

of assets 1n the GEIA.

Fees are deducted from the insulated separate account and
the deduction 1s also reflected 1n the contractual market value
of assets 1n the GEIA (as dertved using the bond index). Fees
can also be negotiated & subject to a “most favored nation™
clause. In an embodiment of the present invention, a partici-
pant will have the option to keep the contributions in the
GEIA 1f terminated from the employer. In an embodiment of
the present invention, the carrier will 1ssue an individual
certificate to the participant that preserves the participant’s
benefits and guarantees.

10

15

20

25

30

35

40

45

50

55

60

65

16

In an embodiment of the present invention, if the plan
sponsor (or carrier) wishes to terminate the arrangement, the
liquidation basis 1s to transier cash at the contractual market
value of assets and also transier liabilities (equal to the total
individual account values). These assets and liabilities would
be transierred to a new carrier. At the sponsor’s option, as an
alternative to this market value liquidation, the carrier may
calculate a fixed ““available interest” factor I to be used 1n
determining participation rates over the next n (e.g., six)
years. As GEIA account balances reach their natural “matu-
rity”’, the carrier pays the maturity values then falling due
(which are then available for participants to remnvest 1n other
plan options). In n (e.g., six) years time, the last maturity
payment 1s made and the contract 1s fully liquidated.

In an embodiment of the present invention, since all nec-
essary information (e.g., cash flows, index prices) 1s never
instantancously available as assumed in the Algorithm, car-
riers will need to adopt certain protocols for operating the new
GEIA including the carrier can set the participation rate n
days in advance (based on then actual index prices and esti-
mated cash tlows) and as the carrier did before, but commu-
nicate the participation rate as an estimate. Then, x days later,
once actual information 1s available, the actual participation
rate 1s calculated and communicated. The carrier can either
absorb the risk/reward associated with this method (1.e., n
days of slippage) or can transter the risk/reward back to the
GEIA. In the later case, the following year’s participation rate
would retlect the risk/reward associated with the prior esti-
mated participation rate.

Logical product extensions are contemplated by the
present mvention, While the algorithm assumes all asset
prices are pegged to outside reference indices, 1t 1s possible to
replace the indices with the actual values delivered using an
actively managed bond portiolio strategy. Similarly, while the
algorithm 1s used as part of a bundled product solution 1nside
an annuity contract, it 1s obvious that the structure can be
“unbundled” and repackaged to achieve comparable values.
The algorithm 1s presented using recognized indices. It 1s, of
course, possible to use different indices (or combinations of
different indices). This could be done with both the bond
index and the equity index. Therefore, participation rates
could use the same algorithm but with values derived from,
say, 50% of the Wilshire 5000 index and 50% of the S&P 500
index. The number of possible combinations and permuta-
tions 1s, 1n fact, virtually infinite. Applications to small group
savings programs are equally possible (both qualified and
non-qualified programs like 403(b), 457, 401, 529, and
deferred compensation plans). It is also possible to extend the
concept to association savings programs and, in fact, any
logical “group” of individuals. In this case, a collection of
small plans (or individuals) would combine their cash tlows
and be treated as a comingled arrangement. Now, each plan
(or individual) would enjoy the benefits of the same partici-
pation rate achieved through the aggregation (without the
need to absorb the cash flow uncertainties associated with
small (or individual) savings programs). In addition, 1t 1s
possible to modily the design by purchasing “out-oi-the-
money’’ equity options with the available interest. In this case,
the carrier’s interest credits would equal all remaining avail-
able interest (1.e., the amount not spent on “out-oi-the-
money” call options) plus the payoil from the options. It
should be equally obvious that the new GEIA does notneed to
be operated using 12 cells/buckets. It, 1n fact, can operate with
any number of cells (including daily). Such product exten-
s10ms are obvious and claimed as part of the present invention.

An exemplary block diagram of a system in which the
present invention can find application 1s shown 1n FIG. 5. In
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the FIG. 5 embodiment, system 200 includes a plurality of
systems 502a-5027. The systems 502a-5027 may be personal
computer systems operated by employees of an employer
sponsoring (“sponsor’’) a self directed group savings plan and
GEIA plan administrator. Systems 502aq-502# are communi-
catively coupled to a data communications network, such as
the Internet 504. Systems 502aq-502#» allow users to perform
transactions over Internet 504 to system 306 including, but
not limited to, providing contributions to a GEIA, withdraw-
ing funds from a GEIA, and transierring funds to and from a
GEIA. Requests for information are generally generated by
browser software runmng on user systems 502a-502z in
response to an event, such as mput from users. Requested
transactions are received and processed by system 506.
Responses are transmitted from system 206 to the user sys-
tems 502a-1027 1n accordance with the processed request.

In the FIG. 5§ embodiment, Broker system 508 1s commu-
nicatively connected to system 506 and recerves requests to
purchase a set of securities and calls relating to the requests
for transactions received by system 206 from the user systems
502a-502n. System 308 processes the received purchase
requests and transmits a response 1 accordance with the
request.

An exemplary block diagram of a system of FIG. 5 1s
shown in FIG. 6. In the FIG. 6 embodiment of the present
invention system 600 can be any one of systems 502a-502x,
506 and 508 shown i FIG. 6. System 600 1s typically a
programmed general-purpose computer system, such as a
personal computer, workstation, and minicomputer or main-
frame computer. System 600 includes processor (CPU) 302,
input/output circuitry 604, network adapter 606, and memory
608. CPU 602 executes program instructions in order to carry
out the functions of a system 602, 506, or 508 1n accordance
with the present invention. Typically, CPU 602 1s a micropro-
cessor, such as an INTEL PENTIUM® processor, but may
also be a minicomputer or mainframe computer processor.
Input/output circuitry 604 provides the capability to 1mput
data to, or output data from, system 600. For example, input/
output circuitry may include input devices, such as key-
boards, mice, touchpads, trackballs, scanners, etc., output
devices, such as video adapters, monitors, printers, etc., and
input/output devices, such as, modems, etc. Network adapter
306 interfaces system 600 with network 610. Network 610
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may be any standard local area network (LAN) or wide area
network (WAN), such as Ethernet, Token Ring, the Internet,
or a private or proprietary LAN/WAN.

Memory 608 stores program instructions that are executed
by, and data that are used and processed by, CPU 602 to
perform the data mining functions of the present invention.
Memory 608 may include electronic memory devices, such as
random-access memory (RAM), read-only memory (ROM),
programmable read-only memory (PROM), electrically eras-
able programmable read-only memory (EEPROM), flash
memory, etc., and electro-mechanical memory, such as mag-
netic disk drives, tape drives, optical disk drives, etc., which
may use an integrated drive electronics (IDE) interface, or a
variation or enhancement thereof, such as enhanced IDE
(FEIDE) or ultra direct memory access (UDMA), or a small
computer system interface (SCSI) based interface, or a varia-
tion or enhancement thereot, such as fast-SCSI, wide-SCSI,
fast and wide-SCSI, etc, or a fiber channel-arbitrated loop
(FC-AL) interface.

Memory 608 includes data 612, processing routines 614,
operating system 616, data structure 618 and notification
routine 620. Data 612 includes data used by the present inven-
tion. Processing routines 614 are routines that implement the
functions of the present invention. Operating system 616
provides overall system functionality.

FIGS. 7A-7D show what the GEIA would have produced
using historical information for a GEIA started in 1983.

While specific embodiments of the present invention have
been 1llustrated and described, 1t will be understood by those
having ordinary skill in the art that changes can be made to
those embodiments without departing from the spirit and
scope of the invention.

APPENDIX

An analysis of the interest that historically might have been
credited on the group equity-indexed annuity (GEIA) that 1s
to be offered to participants in employer sponsored retirement
plans. The 1ssue 1s approached by comparing the potential
GEIA returns with potential crediting on a S-year Stable
Value Fund and S&P 500 Total Returns. The results of that
comparison are shown below and the methodology for the
comparison 1s then described.

l-year 3-year S-year 10-year
Worst Avg. Best Worst Avg, Best Worst Avg, Best Worst Avg. Best
Average Annual Returns on Other Measures when EIA Hits a Specified Level
EIA 0.0% 9.8% 44.0% 0.0% 11.0% 36.8% 1.6% 11.5% 309%  2.9% 12.1%  18.6%
Stable 59% R7% 12.6% 6.5%  8.9% 13.1% 7.8% 9.1% 13.0%  7.4% 9.5% 11.6%
Value
(range) 11.6% 7.7%
S&P Tot. -38.8% 12.1% 61.2% -16.1% 12.3% 33.3% 1.5% 13.0% 29.6% 4.2% 13.8%  19.2%
Rin.
(range) 3.2% -2.7%
Range of Average Annual Returns on All Measures
EIA 0.0%  9.8% 44.0% 0.0% 11.0% 36.8% 1.6% 11.5% 309%  2.9% 12.1%  18.6%
Stable 53% R7% 13.7% 59% 89% 13.5% 6.2% 9.1% 13.1%  6.6% 9.5% 11.9%
Value
S&P Tot. -38.%8% 12.1% 61.2% -16.1% 12.3% 33.3% -3.8% 13.0% 29.6% 2.9% 13.8%  19.5%

Ritn.
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Basis of Calculation

Equity-Indexed Annuity

It was assumed that the EIA was a mature product 1n the
plan and that contributions to the product had been made
in all years leading up to the period being evaluated.

The interest 1s determined as a “participation rate” times
the percentage change 1n the S&P 500 Index without
dividends, plus a yearend bonus. The participation rate 1s
limited to 80% and any additional available value 1s
credited as a bonus at the end of the year.

The ““available value” to provide index-based benefits 1s
carnings on the supporting bond portiolio minus the
msurer’s operating margin (assumed to be 1.20%), plus
any withdrawal charges assessed against transfers and
terminations prior to the end of the year.

All participants entering a one-year interest-crediting
period receive the same participation rate and bonus,
regardless of when they made their contribution to the
GEIA.

The earnings on the supporting bond portiolio reflected
equal monthly mvestments in 7-year bonds over the
84-month period leading up to the year of crediting
index-based interest. The mvestments were assumed to

be 50% A Corporate and 50% BBB Corporate.

Stable Value Fund

The credited interest 1n the stable value fund 1s earnings on
the supporting bond portfolio minus an operating mar-
gin (assumed to be 1.20%).

The earnings on the supporting bond portiolio reflected
equal monthly mmvestments in 5-year bonds over the
60-month period leading up to the month of crediting
interest. The investments were assumed to be 50% A
Corporate and 50% BBB Corporate.

S&P 500 Total Return
The annual return 1s the compound monthly return includ-
ing dividends. This 1s different from the S&P returns
without dividends that are typically reported on televi-
s1on, radio, and newspaper news reports.

Interpretation

The comparisons were prepared on the basis of available
historical data for S&P 500 monthly closing amounts,
S&P 500 monthly total returns, S&P 500 annualized
dividends, historic index volatility derived from daily
S&P 500 levels, 1-year LIBOR rates, CMT Treasury
yields, and maturity-specific spreads of A and BBB cor-
porate bonds over commensurate Treasury returns.
Some data were unavailable for early periods and
approximations were made, where necessary. These
include (a) S&P 500 dividend prior to 1974, assumed to
be 4%, (b) S&P total return prior to 1974, derived from
S&P 500 without dividends plus the assumed dividend,
(¢) LIBOR prior to September 1989, assumed to be
1-year Treasury plus 0.40%, and (d) maturity-specific
spreads ol corporate bonds over Treasuries prior to
1985, assumed at the average level since 1984. The
approximations should cause little distortion because
they are based on relevant historical data and because
they often had a parallel impact on the 1tems being
compared.

The comparisons are based upon the assumption of equal
amounts being invested at the prevailing investment
yields over a multi-year period. In reality, amounts
ivested will vary based upon the amount of contribu-
tions, the amount of interest credited and retained, and
the amount of withdrawals. Insofar as the same assump-
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tion of level contributions was assumed for each prod-
uct, no bias was introduced into the comparison.

The first table shows the hypothetical historical returns for
the 5-year Stable Value fund and the S&P 500 Total
Return for the identical period for which the GEIA inter-
est was calculated. This profiles the difference in results
if’ a participant had made different choices at a specific
time. Because there are a number of occurrences in
which the GEIA credited no interest over a 1-year period
or a 3-year period, the ranges of comparable results for
these occurrences for the Stable Value fund and the S&P
500 Total Return are shown.

The second table shows the full range of results from worst
to best for all three investment allocations without
regard to correlating the timing of their occurrence. This
provides some measure of the relative volatility of the
returns under the various allocations.

Both tables contain the average annual results, which
reflect the long-term return differences that could occur
i historical patterns were to repeat themselves.

The differences between the GEIA 1nterest and the Stable
Value fund interest are heavily influenced by two phe-
nomena—(a) the GEIA value 1s based upon the yield on
seven-year mvestments while the Stable Value fund 1s
based on five-year investments, which creates additional
yield under most circumstances and (b) interest based on
index changes reflects any overperformance of the index
over a risk-free interest rate, and the period analyzed
contained such historic overperformance.

What we claim 1s:
1. A method, implemented on a computer, for implement-
ing a Group Equity-Indexed Annuity (GEIA) with a guaran-
teed mimimum equity related return for a plurality of partici-
pants, the method comprising:
obtaining, 1n a model mmvestment portiolio, a first set of
calls on an equity index using a first portion of a first
contribution provided by a plurality of participants;

obtaining, in the model investment portiolio, a first set of
securities using a second portion of the first contribu-
tion;

determiming that a first specified period of time has

clapsed;

calculating, based on a non-discretionary formula employ-

ing a computer processor of the computer, a first partici-
pation rate based on a the model investment portiolio;

determiming 1f the first calculated participation rate
exceeds a minimum participation rate; and

11 so, crediting interest to the first contribution in an amount
at least equal to the first calculated participation rate
multiplied by an increase 1n the equity index for the first
specified period, otherwise, crediting interest to the first
contribution in an amount equal to the minimum partici-
pation rate multiplied by the increase in the equity mndex
for the first specified period.

2. The method of claim 1, further comprising obtaining, for
the model mvestment portiolio, a second set of calls on an
equity index using an amount equal to the first portion of the
first contribution, and a first portion of a second contribution
provided by a second plurality of participants.

3. The method of claim 2, further comprising obtaining a
second set of securities for the model mvestment portiolio
using a second portion of the second contribution.

4. The method of claim 3, further comprising

determining that a second specified period of time has
clapsed;
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calculating, based on a non discretionary formula, employ-
ing the computer processor of the computer, a second
participation rate based on the model mvestment port-
folio;

determining 1f the second calculated participation rate

exceeds a mimmum participation rate; and

if so, crediting interest to the first contribution and the

second contribution combined in an amount at least
equal to the second calculated participation rate multi-
plied by an 1ncrease 1n the equity index for the second
specified period, otherwise, crediting interest to the first
contribution and the second contribution combined in an
amount equal to the minimum participation rate multi-
plied by an increase 1n the equity index for the second
specified period.

5. The method of claim 1, further comprising depositing a
first set of Tunds 1n an account insulated from other funds.

6. The method of claim 1, wherein a first portion of the
funds 1s equivalent to an expected interest on the set of secu-
rities.

7. The method of claim 1, wherein the type of the set of
securities 1s one of: a note and a bond.

8. The method of claim 1, wherein calculating the partici-
pation rate further comprises implementing a mathematical
algorithm to calculate the participation rate.

9. The method of claim 1, further comprising electronically
receiving the set of funds from the set of participants.

10. The method of claim 9, wherein the set of participants
are employees of an organization sponsoring an employee
savings plan.

11. A computer-based system for implementing an Equity-
Indexed Annuity (EIA) with a guaranteed minimum equity
related return for a set of individuals, the computer-based
system comprising:

a processor operable to execute computer program instruc-

tions; and

a memory operable to store computer program instructions

executable by the processor, for performing the steps of:
obtaining, 1n a model 1nvestment portiolio, a first set of
calls on equity index using a first portion of a first con-
tribution provided by a plurality of participants;
obtaining, 1n the model investment portiolio, a first set of
securities using a second portion of the first contribu-
tion;

determining that a first specified period of time has

clapsed;
calculating, based on a non-discretionary formula employ-
ing a computer processor of the computer, a first partici-
pation rate based on the model mnvestment portifolio;

determining 1f the first calculated participation rate
exceeds a mimmum participation rate; and

if so, crediting interest to the first contribution 1n an amount

at least equal to the first calculated participation rate
multiplied by an increase 1n the equity index for the first
specified period, otherwise, crediting interest to the first
contribution 1n an amount equal to the minimum partici-
pation rate multiplied by the increase in the equity index
for the first specified period.

12. The system of claim 11, further comprising obtaining,
in the model 1investment portifolio, a second set of calls on
equity index using an amount equal to the first portion of the
first contribution, and a first portion of a second contribution
provided by a second plurality of participants.

13. The system of claim 12, further comprising obtaining a
second set of securities using a second portion of the second
contribution.
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14. The system of claim 13, further comprising

determiming that a second specified period of time has

clapsed;

calculating, based on a non-discretionary formula employ-

ing the computer processor of the computer, a second
participation rate based on the model mvestment port-
folio;

determining 11 the second calculated participation rate

exceeds a minimum participation rate; and
iI so, crediting interest to the first contribution and the
second contribution combined in an amount at least
equal to the second calculated participation rate multi-
plied by an increase 1n the equity index for the second
specified period, otherwise, crediting interest to the first
contribution and the second contribution combined in an
amount equal to the minimum participation rate multi-
plied by an increase 1n the equity index for the second
specified period.
15. The system of claim 11, further comprising the memory
operable to store computer program instructions executable
by the processor, for performing the step of depositing a set of
funds 1n an account insulated from other funds.
16. The system of claim 11, wherein a first portion of the
funds 1s equivalent to an expected interest on the set of secu-
rities.
17. The system of claim 11, wherein the type of the set of
securities 1s one of: a note and a bond.
18. The system of claim 11, wherein calculating the par-
ticipation rate further comprises computer program instruc-
tions for implementing a mathematical algorithm to calculate
the participation rate.
19. The system of claim 11, further comprising the memory
operable to store computer program instructions executable
by the processor, for performing the step of recerving the set
of funds from the set of participants.
20. The system of claim 19, wherein the set of participants
are employees of an organization sponsoring an employee
savings plan.
21. A computer program product for implementing an
Equity-Indexed Annuity (EIA) with a guaranteed minimum
equity related return for a set of individuals, the computer
program product comprising a computer usable medium hav-
ing computer program instructions stored thereon for execus-
tion by a computer having a processor and a memory, the
computer program instructions comprising:
obtaining logic for causing the processor to obtain a first set
of calls on equity index using a first portion of funds
from a first set of funds provided by a set of participants;

obtaining logic for causing the processor to obtain a first set
of securities using a second portion of funds from the
first set of funds:
determining logic for causing the processor to determine
that a first specified period of time has elapsed;

calculating logic for causing the processor to calculate
based on a non-discretionary formula, employing a
computer processor of the computer, a first participation
rate based on a model investment portiolio;

determiming logic for causing the processor to determine 11

the first calculated participation rate exceeds a minimum
participation rate; and 11 so, crediting interest to the first
set of funds in an amount at least equal to the first
calculated participation rate multiplied by an increase 1n
the equity index for the first specified period, otherwise,
crediting interest to the first set of funds 1n an amount
equal to the minimum participation rate multiplied by
the increase 1n the equity imndex for the first specified
period.
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22. The computer program product of claim 21, wherein
the computer program logic further obtaiming logic for caus-
ing the processor to obtain a second set of calls on equity
index using a first portion of funds from a second set of funds
provided by a set of participants.

23. The computer program product of claim 22, wherein
the computer program logic further comprises obtaining a
second set of securities using a second portion of funds from
the second set of funds.

24. The computer program product of claim 23, wherein
the computer program logic further comprises:

determining logic for causing the processor to determine
that a second specified period of time has elapsed; cal-
culating logic for causing the processor to calculate,
employing the computer processor of the computer, a
second participation rate based on the model investment
portiolio;

determining logic for causing the processor to determine 1
the second calculated participation rate exceeds a mini-
mum participation rate; and i1 so, crediting interest to the
first set of funds and the second set of funds combined 1n
an amount at least equal to the second calculated partici-
pation rate multiplied by an increase in the equity index
for the second specified period, otherwise, crediting
interest to the first set of funds and the second set of
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funds combined 1n an amount equal to the minimum
participation rate multiplied by an increase in the equity
index for the second specified period.

25. The computer program product of claim 21, turther
comprising the memory operable to store computer program
instructions executable by the processor, for performing the
step of depositing a set of funds 1n an account insulated from
other funds.

26. The computer program product of claim 21, wherein a
first portion of the funds 1s equivalent to an expected interest
on the set of securities.

277. The computer program product of claim 21, wherein
the type of the set of securities 1s one of: a note and a bond.

28. The computer program product of claim 21, wherein
calculating the participation rate further comprises computer
program 1nstructions for implementing a mathematical algo-
rithm to calculate the participation rate.

29.The system of claim 21, further comprising the memory
operable to store computer program instructions executable
by the processor, for performing the step of recerving the set
of funds from the set of participants.

30. The computer program product of claim 29, wherein
the set of participants are employees of an organization spon-
soring an employee savings plan.
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